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The low back pain in patients with hip osteoarthritis: current
knowledge on the diagnosis, mechanism and treatment outcome
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Abstract: The low back pain (LBP) might be the most common comorbidity of hip osteoarthritis (HOA),
with reported incidence of 21.2% to 100%. It’s critical to identify the LBP secondary to the HOA for

treatment protocol making. A throughout history, physical examination, differential diagnosis test, and

understanding on the pathogenesis of LBP are needed to different the sources of LBP. The LBP secondary
to HOA could be relieved by the treatment of HOA, such as total hip arthroplasty.
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The osteoarthritis (OA) in hip is popular in aging population
and symptomatic hip osteoarthritis (HOA) has been reported
in 9.2% adults aged more than 45 years, significantly
limiting their activities and quality of life (1,2). Despite the
isolated occurrence of HOA, the coexistence of hip and
lumbar spine disorders are common. In patients with end-
stage HOA, the incidence of concomitant low back pain
(LBP) varied from 21.2% to 49.4% in large cohort studies
(3-5) and was even as high as 100% in a study with a small
sample size (6). Offierski and MacNab (7) firstly described
the association of HOA and LBP as hip-spine syndrome
(HSS) in 1983; they categorized this syndrome into four
types: (I) simple HSS: pathologic changes in both the hip
and lumbar spine with one clear source of disability and
pain; (IT) complex HSS: the lumbar spine and hip were
symptomatic and the source of disability was not clear; (I1I)
secondary HSS: the pathology in the hip and the spine are
inter-related, (IV) misdiagnosed HSS: the source of pain
was not correctly diagnosed.

The diagnosis of HOA is relatively easy for joint surgeon
according to the clinical symptom and radiographic
pathology. However, the identification on the source of
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LBP is more complicated. Sometimes the LBP caused by
HOA could be thought as the result of lumbar disorders
and treated with lumbar spinal surgery (Figure I). This
review paper aimed to summarize the current knowledge
in diagnosing the source and the mechanism of LBP in
patients suffering end-stage HOA, and the outcome of LBP
by treating hip disorder.

Diagnose the source of LBP

The identification that whether the LBP was caused by
spinal disorders or secondary to the HOA is critical for
further treatment strategy making. However, it should be
noted that the pain caused by either HOA or lumbar spinal
disorders could locate in groin, buttock, thigh or under
knee (8), in some patients it’s quite challenging to identify
the source of the LBP. However, the distribution pattern of
pain in patients with HOA might be different from that in
patients with lumbar spinal disorders. The pain caused by
HOA is more common in groin and buttock. By analyzing
the distribution of pain in patients awaiting primary hip
arthroplasty, Khan er 4/. (8) found the presence of groin
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Figure 1 A female aged 51 years complained pain in low spine for 9 months. She had pain in low back and low leg 1 year ago. Radiographic
examination confirmed a L5/S1 disc herniation. Then L5/S1 discectomy was carried out. The symptom was improved after that but
recurred 3 months later. At 1 year after operation, she came to our clinic and a comprehensive X-ray films were taken (A-C); developmental
dysplasia was identified in both hip, with narrowed joint space. Since the osteoarthritis was more severe in left hip, total hip arthroplasty was
carried out (D) and the patient reported significant relief of pain in both spine and low leg.

pain and buttock pain were 84.3% and 76.4% of those
sensitive for hip dysfunction with a specificity of 70.3%
and 61.1%, respectively, while the pain in patients awaiting
spinal decompression for confirmed spinal stenosis were
more common in anterior thigh, anterior shin and calf. In
443 HOA caused secondary to developmental dysplasia of
hip, Nakamura et a/. (9) reported that the origination of
pain was most common in the groin (89%), and 95% of
pain was located in the hip region (including groin, buttock
and greater trochanter). In contrast, Lesher ez 4. (10) found
buttock pain was the most common pain referral area from
a symptomatic hip joint (72%), followed by thigh (57%)
and groin (55%). The pain refer to area below the knee was
uncommon in the study by Nakamura ez a/. (9) (8%) and by
Lesher ez al. (10) (8%), but was reported in 47% of patients
by Khan ez /. (8) Patients with lumbar spinal disorders, such
as spinal stenosis or lumbar disc herniation, could result in
radical pain in the low leg extending to the calf, together
with LBP. In addition, the pain would be deteriorated by
ambulation but relieved with sitting.

In addition, by physical examination, patients affected
by HOA could present as limp and reduced hip range of
motion, especially the flexion, internal and external rotation.
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In contrast patients suffering lumbar disc herniation would
positive straight leg raise test, while those with spinal
stenosis may not present a positive neurologic deficit.
Brown ez al. (11) found the presence of a limp, groin pain,
or limited internal rotation of the hip significantly predicted
the diagnosis of a disorder as originating primarily from the
hip, as opposed to originating from the spine.

The mechanism of LBP caused by HOA

According to Offierski and MacNab (7), the patients
experienced symptoms in both the hip joint and the spine
but only showed pathology in the hip joint was described
as “secondary” HSS. The authors (7) proposed that the
mechanism of “secondary” HSS might be due to the fixed
flexion deformity of the hip, result in pelvis forwards
inclination and exaggerate the lumbar lordosis, which
subsequently results in further subluxation of the posterior
facets and may trigger LBP. Regional abnormalities in
sagittal pelvis alignment have been reported in a few studies
(12,13). Yoshimoto et al. (12) found that patients with HOA
had significantly higher PI, SS and LL compared with
those who had LBP. They (12) proposed that a higher PI in
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younger individuals may contribute to the development of
HOA in later life because of the anterior uncovering of the
acetabulum. In contrast, Sariali ez 4/. (13) found that patients
with HOA showed comparable PI but significantly low SS
than did asymptomatic healthy volunteers. Recently, Weng
et al. (14) compared the global sagittal spine-pelvis-leg
alignment in patients with severe HOA and asymptomatic
control, the authors found the patients with HOA showed
comparable sagittal morphology of pelvis (similar PI),
significantly higher pelvis anteversion (higher SS and
lower PT), spinal forward inclination (significantly smaller
C7T, larger SSA) and hip flexion contracture (significantly
smaller PFA but larger FI), but comparable LL. In
addition, the patients with HOA had a significantly greater
incidence of imbalance than did the controls (22.4% wvs.
3.1%, respectively). Hence the study by Weng er al. (14)
was in agree with Offierski and MacNab (7) that there
are hip flexion contraction in patients with HOA, leading
to forward inclination of the spine and a high incidence
of severe unbalance in sagittal alignment. However, a
comparison between the HOA patients with or without
LBP showed no significant differences in the radiographic
parameters and global sagittal balance patterns, suggesting
there might be other factors involved in the mechanism of
the LBP secondary to HOA.

The reduced range of motion in hip joint was also found
be involved in the mechanism of LBP. Several studies have
reported reduced internal rotation of the hip in athletes or
general population suffering LBP (15-19). In addition, the
limited hip flexion (20), reduced hip abduction (21), total
rotation (17,22,23) and asymmetric hip rotation were also
identified in patients with LBP. Hence it has been proposed
by previous studies (20,24) that reduced ROM of the hip
might contribute to the pathogenesis of LBP, by leading to a
greater lumbopelvic rotation in compensation, subsequently
inducing increased mechanical stress in the lumbopelvic
region. In patients with HOA, the hip function accessed by
the Western Ontario and McMaster Universities Arthritis
Index was found to correlate significantly with LBP (2), and
limitation of flexion has been identified as an independent
risk factor for LBP (25). Hence further study should be
carried out to explore the role of reduced hip ROM on the
LBP in patients with HOA.

The outcome of LBP caused by HOA

Despite the high prevalence of LBP in patients with HOA,
it’s luckily to note that the LBP in these patients have
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high chance to be relieved by THA (3,6,26,27). At 1 year
after THA, Staibano er 4/. (3) found that LBP rated as
“moderate” to “worst imaginable pain” was significantly
improved in 54% (44/82) of patients with HOA, and
Parvizi er al. (5) reported resolution in 113 of 170 patients
(66.5%). However, these studies did not exclude disorders
of the lumbar spine, and could not distinguish whether the
remaining LBP was caused by pathogenesis in the hip or
the spine. By further analyzing the 150 patients with spine
work in the study by Parvizi et al. (5), Weng et al. (27) found
that LBP was resolved in 72 (92%) of 78 patients without
spinal disorders, but only in 41 (57%) of 72 patients with
spinal disorders. In addition, Weng et al. (27) studied the
change of LBP in patients with HOA but free from spinal
disorders. They found (27) that the LBP was completely
relieved in 43.5% and significant improved in 56.5%
at 1 year after THA, presenting significantly decreased
VAS score for the back compared with that before THA.
None of the patients required any medication to relieve
the LBP by the time of the final follow-up.

Offierski and MacNab (7) believed that by correcting
the flexion deformity of the hip, the pelvic rotation and
the hyperlordosis of the lumbar spine in patients with
HOA would be overcome, resulting in the relief of spinal
symptoms. Recently this hypothesis was studied by
Weng et al. (27) The sagittal spine-pelvis-leg alignment in
patients with severe HOA comorbid with LBP was analyzed
before and at 1 year after THA. The authors found that
the patients showed had significant improvement in hip
flexion and spinal imbalance, no significant change in pelvic
rotation and LL at 1 year after surgery. They believed that
these changes might reduce the tension of the back muscles
and contribute to the relief of LBP (27). The THA on the
indexed hip would also improve the ROM of the hip, i.e.,
medial and lateral rotation of the affected hip (24,28), and
then reduce the asymmetry in the range of hip rotation,
which subsequently contribute to the relief of LBP (17,22).

Summary

The LBP is very common in patients suffering HOA. It’s
critical to diagnose the course of LBP in these patients so
that proper treatment protocol could be made. Both the
abnormal sagittal spine-pelvis-leg alignment and reduced
hip ROM might be involved in the mechanism of the LBP,
hence restoration of the alignment and improve the hip
ROM should be aimed in treating the HOA, such as THA.
It should be kept in mind that majority of the LBP would be
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improved after THA, which meaning the THA procedure
is not only treating the hip pathology, but also the LBP in
patients without spinal disorders.

Acknowledgments

Funding: This work was supported by Project for
Distinguished Young Scholars supported by Medical
Science and technology development Foundation, Nanjing
Department of Health (JQX13008), and The Six Categories
of Top Talents, Jiangsu Provincial Department of Human
Resources and Social Security.

Footnote

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/20j.2016.06.03). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Lawrence RC, Felson DT, Helmick CG, et al. Estimates
of the prevalence of arthritis and other rheumatic
conditions in the United States. Part II. Arthritis Rheum
2008;58:26-35.

2. Stupar M, Cété P, French MR, et al. The association
between low back pain and osteoarthritis of the hip and
knee: a population-based cohort study. ] Manipulative
Physiol Ther 2010;33:349-54.

3. Staibano P, Winemaker M, Petruccelli D, et al. Total joint
arthroplasty and preoperative low back pain. ] Arthroplasty
2014;29:867-71.

© Annals of Joint. All rights reserved.

10.

11.

12.

13.

14.

15.

16.

17.

20j.amegroups.com

Annals of Joint, 2016

Hsieh PH, Chang Y, Chen DW, et al. Pain distribution
and response to total hip arthroplasty: a prospective
observational study in 113 patients with end-stage hip
disease. ] Orthop Sci 2012;17:213-8.

Parvizi J, Pour AE, Hillibrand A, et al. Back pain and total
hip arthroplasty: a prospective natural history study. Clin
Orthop Relat Res 2010;468:1325-30.

Ben-Galim P, Ben-Galim T, Rand N, et al. Hip-spine
syndrome: the effect of total hip replacement surgery on
low back pain in severe osteoarthritis of the hip. Spine
(Phila Pa 1976) 2007;32:2099-102.

Offierski CM, MacNab I. Hip-spine syndrome. Spine
(Phila Pa 1976) 1983;8:316-21.

Khan AM, McLoughlin E, Giannakas K, et al. Hip
osteoarthritis: where is the pain? Ann R Coll Surg Engl
2004;86:119-21.

Nakamura J, Oinuma K, Ohtori S, et al. Distribution

of hip pain in osteoarthritis patients secondary to
developmental dysplasia of the hip. Mod Rheumatol
2013;23:119-24.

Lesher JM, Dreyfuss P, Hager N, et al. Hip joint

pain referral patterns: a descriptive study. Pain Med
2008;9:22-5.

Brown MD, Gomez-Marin O, Brookfield KF, et al.
Differential diagnosis of hip disease versus spine disease.
Clin Orthop Relat Res 2004;(419):280-4.

Yoshimoto H, Sato S, Masuda T, et al. Spinopelvic
alignment in patients with osteoarthrosis of the hip: a
radiographic comparison to patients with low back pain.
Spine (Phila Pa 1976) 2005;30:1650-7.

Sariali E, Lazennec JY, Khiami F, et al. Modification of
pelvic orientation after total hip replacement in primary
osteoarthritis. Hip Int 2009;19:257-63.

Weng WJ, Wang W], Wu MD, et al. Characteristics of
sagittal spine-pelvis-leg alignment in patients with severe
hip osteoarthritis. Eur Spine J 2015;24:1228-36.

Vad VB, Bhat AL, Basrai D, et al. Low back pain in
professional golfers: the role of associated hip and

low back range-of-motion deficits. Am J Sports Med
2004;32:494-7.

Hoffman SL, Johnson MB, Zou D, et al. Sex differences
in lumbopelvic movement patterns during hip medial
rotation in people with chronic low back pain. Arch Phys
Med Rehabil 2011;92:1053-9.

Almeida GP, de Souza VL, Sano SS, et al. Comparison
of hip rotation range of motion in judo athletes with
and without history of low back pain. Man Ther
2012;17:231-5.

Ann Foint 2016;1:9


http://dx.doi.org/10.21037/aoj.2016.06.03
http://dx.doi.org/10.21037/aoj.2016.06.03
https://creativecommons.org/licenses/by-nc-nd/4.0/

Annals of Joint, 2016

18.

19.

20.

21.

22.

23.

Reinhardt G. The Role of Decreased Hip IR as a Cause
of Low Back Pain in a Golfer: a Case Report. HSS J
2013;9:278-83.

Sadeghisani M, Manshadi FD, Kalantari KK, et al.
Correlation between Hip Rotation Range-of-Motion
Impairment and Low Back Pain. A Literature Review.
Ortop Traumatol Rehabil 2015;17:455-62.

Kim SH, Kwon OY, Yi CH, et al. Lumbopelvic motion
during seated hip flexion in subjects with low-back

pain accompanying limited hip flexion. Eur Spine J
2014;23:142-8.

Nelson-Wong E, Flynn T, Callaghan JP. Development
of active hip abduction as a screening test for identifying
occupational low back pain. J Orthop Sports Phys Ther
2009;39:649-57.

Van Dillen LR, Bloom NJ, Gombatto SP, et al. Hip
rotation range of motion in people with and without low
back pain who participate in rotation-related sports. Phys
Ther Sport 2008;9:72-81.

Lee SW, Kim SY. Comparison of chronic low-back pain
patients hip range of motion with lumbar instability. ] Phys

doi: 10.21037/20j.2016.06.03
Cite this article as: Wang W, Sun M, Xu Z, Qiu Y, Weng W.

The low back pain in patients with hip osteoarthritis: current

knowledge on the diagnosis, mechanism and treatment
outcome. Ann Joint 2016;1:9.

© Annals of Joint. All rights reserved.

24.

25.

26.

27.

28.

20j.amegroups.com

Page 5 of 5

Ther Sci 2015;27:349-51.

Harris-Hayes M, Sahrmann SA, Van Dillen LR.
Relationship between the hip and low back pain in athletes
who participate in rotation-related sports. ] Sport Rehabil
2009;18:60-75.

Tanaka S, Matsumoto S, Fujii K, et al. Factors related to
low back pain in patients with hip osteoarthritis. ] Back
Musculoskelet Rehabil 2015;28:409-14.

Redmond JM, Gupta A, Hammarstedt JE, et al. The
hip-spine syndrome: how does back pain impact the
indications and outcomes of hip arthroscopy? Arthroscopy
2014;30:872-81.

Weng W, Wu H, Wu M, et al. The effect of total hip
arthroplasty on sagittal spinal-pelvic-leg alignment and
low back pain in patients with severe hip osteoarthritis.
Eur Spine J 2016. [Epub ahead of print].

Cibulka MT, Sinacore DR, Cromer GS, et al. Unilateral
hip rotation range of motion asymmetry in patients

with sacroiliac joint regional pain. Spine (Phila Pa 1976)
1998;23:1009-15.

Ann Foint 2016;1:9



